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fungicide dust deposit, 225- 
26 
Phymatotrichum, 202 
mode of parasitism, 199 
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forecast, 
monitoring, 266 
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fungicide synergism, 227 
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Venturia conidia suppres- 
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disease monitoring, 265 
root grafts, 182 
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Downy mildew 
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forecast, 279 
spore trap inefficiency, 
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Drummond, R., 4-5, 
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Dutch elm disease, 182 
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Endoplasmic reticulum 
virus inclusions, 35 
Endothia gyrosa 





root graft transmission, 
184 
Endothia sp. 
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graminis f. sp. avenae, 
160 
graminis f. sp. 
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postharvest loss 
sulfur dioxide, 324 
Grapevine fan leaf virus 
inclusions, 43 
Greenhouse 
see Fungicide evaluation 
techniques 
Groth, J., 259 
Grupo Paulista de Fitopatologia, 
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370-71 
resistance to colonization 
and reproduction, 369 
resistance to infection, 
369 
horizontal resistance inher- 
itance, 364-65 
gene numbers, 364-65 
tolerance, 365 
virus diseases, 366 
horizontal resistance mean- 
ing, 360-64 
confusion, 360-61 
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fungal pathogens, 455 
rapidity, 456 
Hypothenimus hampei, 
Hypoxylon sp., 187 


Darviruses 
inclusions, 42-43 
Indoleacetic acid 
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downy mildew forecast, 279 
lectins 
bindiug specificity, 459 
Lime sulfur, 116, 118 
Linn, 244 
Linum 
see Flax 
Lipolysaccharide 
agrobacteria 
plant cell wall attachment, 
470 
attachment sites, 465 
components, 464-65 
induced host resistance, 
475 
lectin binding site, 474 
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inclusions, 34-35 
serological relationship, 
69 
Nasturtium 
see Watercress 
Nectarines (Prunus) 
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32 
growth promoting supple- 
ments, 135-39 
maintenance medium com- 
position, 133 
nature of growth factor, 
139-44 
sterols, 135 
population size estimation, 
150 
size separation, 151 
Neoaplectana 
carpocapsae 
axenic culture, 148 
culture conditions, 149 
population size estimation, 
150 
sterol requirement, 1: 
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amino acid requirement, 
134 
axenic culture, 148 
Neofabraea perennans 
control, 335 
Neotropes, 64 
Nepoviruses 
inclusions, 42-43 
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see Fungicide evaluation 
techniques 
Niacinamide, 132, 134 
Nicotiana 
see Tobacco 
Nippostrongylus brasiliensis 
heme/ sterol requirement, 
153 
Nitrogen 
frenching disease, 406 
B-Nitro-propionic acid, 
416 
Nobrega, N., 10 
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Nonparasitic plant pathogens, 
403-30 
almond hull-twig disease, 
422-23 
Rhizopus, 422 
artificial exopathogenesis, 
423-24 
conclusions, 426 
steps in exopathogenic re- 
search, 426-27 
definitions, 403-4 
discussion, 424 
frenching, 405 
auxin, 409 
Bacillus, 408-9, 411 
cause, 405-11 
crop history, 411 
nitrogen, 405-6 
soil leachates, 410 
susceptible Nicotiana, 409 
symptoms, 405 
transmission, 410 
introduction, 403-4 
milo disease 
Periconia, 423 
nonparasitic disease of tobac- 
co, 417-20 
Phytophthora, 417, 419-20 
seedling diseases, 421-22 
Alternaria, 421 
Aspergillus, 421 
yellow strapleaf of chrysan- 
themum, 411 
1-amino-2-nitrocyclopen- 
tane-1-carboxylic acid, 
414-16 
Aspergillus, 414 
frenching disease similarity, 
413 
iron, 417 
occurrence, 412 
symptoms, 411-12 
Nuarimol, 218 
emulsions, 216 
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Oak wilt 
root graft transmission, 185- 
87 
Oat (Avena) 
allelopathic potential, 441 
barley yellow dwarf epidemic, 
264 
Ceratocystis root graft trans- 
mission, 185-87 
crown rust 
polygenic resistance, 365 
yield loss measurement, 
388 


genetic regulation allelo- 
chemics, 435 
powdery mildew 
race evolution, 174-75 
survival pressure, 175 
Oat necrotic mottle virus, 69 
O Biologico, 6, 10 
Odontoglossum ringspot virus, 
33-34 
Oils 
fungicide formulations, 220- 
23 
saturation degree, 221 
volatility, 221 
mineral, 220-21 
phytotoxicity, 221 
Oliveira, M., 11 
Onion (Allium) 
Botrytis 
inoculum and epidemics, 
95 
relative humidity and loss, 
329 
Orange (Citrus) 
blemishes, 7 
internal fungicide residue, 
222 
Orlando, A., 10 
Oryzae 
see Rice 
Oxalis 
see Sorrel 
Oxamyl, 229 
Oxycarboxin, 222 
Oxygen 
effect on postharvest disease, 
331 
Ozonium 
see Phymatotrichum omni- 
vorum 
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Paine, R. L., 252 
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Palmitie acid, 5 
Panagrellus 
redivivus, 135, 148 
cryopreservation, 152 
culture conditions, 149 
growth media, 146-47 
sterol requirement, 135 
silusiae, 153 
size separation, 151-52 
Pangola stunt virus, 46 
inclusions, 46 
Pantothenic acid, 132 
Papaya (Carica) 
Phytophthora sporulation 
in darkness, 88 
postharvest disease control, 


332 
Papaya mosaic virus 
inclusions, 34-35 
serological relationships, 
69 
Parker, D. E., 289-90 
Passiflora latent virus 
inclusions, 35 
Pathogens 
see Nonparasitic plant patho- 
gens 
Payen, 354 
PCNB 
see Pentachloronitrobenzene 
Pea (Pisum) 
Ascochyta sporulation 
in darkness, 88 
moisture and pycnidia, 92 
Peronospora sporulation 
lesion status effect, 85 
temperature effect, 88-89 
Rhizobium, 465 
polysaccharide bound by pea 
lectin, 468-69 
ribonucleoprotein particles 
nematode culture, 140 
Pea early browning virus, 33 
Pea enation mosaic virus 
inclusions, 43-44 
Pea streak virus, 59 
inclusions, 35 
Peach (Prunus) 
greenhouse fungicide testing, 
108 
postharvest disease control 
heat treatment, 332 
Monilinia program, 327, 
332 
packaging, 334 
Rhizopus, 328 
Peach leaf curl 
control, 225 
Peach yellows 
monitoring, 271 
Peanut (Arachis) 
Cercospora control, 219 
oil-benomyl mixture, 222 
Cercospora prediction, 267, 
279 
Sclerotium 
fungicide formulation, 216 
Trichoderma control, 230 
seed treatment, 228 
Peanut stunt virus 
cucumber mosaic virus 
relationship, 70 
inclusions, 42 
Pear (Pyrus) 
disease 
epidemics, 264 





rust movement, 267-68 
postharvest disease control 
packaging, 334-35 
Pecan (Carya) 
Phyllosticta, 2 
Phymatotrichum penetration, 
199 
Pectin, 471 
Pectin methylesterase, 471 
Pectinesterase, 471 
Pectolytic enzymes, 199 
Pelargonium leaf curl virus 
inclusions, 44 
Pelodera strongyloides 
culture conditions, 149 
culture media, 146 
Penicillium 
digitatum 
control, 
expansum 
control in cherries, 
italicum 
control, 335 
Peniophora gigantea 
biological control agent, 
230 
Fomes control, 189 
Pennypacker, S., 
Pentachloronitrobenzene (PCNB) 
formulations, 216-18 
Sclerotium control, 216 
seed treatment, 228-29 
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Pepper mottle virus, 34 
Pepper veinal mottle virus, 
34 
host tolerance, 366 
Periconia circinata 
milo disease, 423 
parasitism, 426 
Peronospora 
parasitica 
oospore production stimu- 
lation, 87 
pisi 
sporulation, 85 
sporulation and temper 
ture, 88 
tabacina 
conidial yield reduction, 
94 
interrupted moisture effect, 
92 
moi 
90 
sporangia numbers, 92 
trifoliorum 
sporangia maturation, 92 
sporulation and relative 
humidity, 90 
Petrak, F., 5 


sture and sporulation, 


pH 
effect on Phymatotrichum, 
200-1 
Phalaris 
pollen proteins binding, 
462 
Phaseolus 
see Bean; Lima bean 
Phenolic acids 
allelopathy, 432-33 
Camelina to flax, 437 
plant resistance, 434 
O-Phenylphenate, 231 
Phloem necrosis of elm, 186 
Phlorizin, 445 
Phosphatidylethanolamine, 
141-4 
Phosphorus uptake 
legume influenced improve- 
ment, 443 
Phyllosticta 
caryae 
study, 2 
maydis 
pycnidia and moisture, 
92 
spore release period, 96 
Phymatotrichum omnivorum 
carbon nutrition, 199-200 
chemical composition of 
soil effect, 201 
conclusion, 205-6 
conidial stage, 195-96 
germination, 196 
ecology, 193-209 
host range and distribution, 
197-99 
introduction, 193-94 
biological parameters, 
193 
localized distribution in 
field, 203, 205 
metabolism, 201 
mineral nutrition, 200 
mode of parasitism, 199 
nitrogen sources, 200 
PH effect, 200-1 
relation to soil microbes, 
205 
sclerotia survival, 204-5 
sclerotial stage, 194-95 
sodium effect, 
soil gases effect, 201 
soil pH effect, 201 
soil temperature effect, 
202 
strand survival, 204 
taxonomy, 196-97 
toxin, 199 
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Phytoalexins, 434, 457 
Phytohem agglutinins 
see Lectins and host-patho- 
gen specificity 
Phytopathology in a develop- 
ing country, 1-18 
auxin work, 16-18 
Biological Institute of State 
of Sao Paulo, 3-11 
early period 
assignments, 2-3 
work, 1-2 
Phytophthora 
citrophthora 
wheat germ agglutinin, 
463 
colocasiae 
lesion status and sporula- 
tion, 84 
wetting period requirement 
for sporulation, 91 
cryptogea 
effect on tobacco, 417, 
419-20 
plant growth inhibition, 
419 
toxin, 419-20 
drechsleri 
toxin, 420 
erythroseptica 
toxin, 420 
infestans 
forecast, 
horizontal resistance, 
361, 
horizontal 


363 
resistance 
genes nature, 373 
host response speed, 455 
inhibition of sporangia 
formation, 93 
lesion status and sporula- 
tion, 84 
light and sporulation, 
94 
relative humidity and 
sporulation, 90-91 
resistance genes, 372 
Solanum sp. relationship, 
370-71 
sporangia infectivity 
period, 92 
sporangia numbers, 92 
sporulation period, 96 
zoospore agglutination, 
464 
lateralis 
root graft transmission, 
184 
megasperma 
toxin, 420 
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megasperma var. sojae 
glyceollin inducer, 457 
parasitica 
plant growth inhibition, 
418 
sporulation in darkness, 
88 
parasitica var. nicotianae 
parasite, 419-20 
Phytophthora spp., 13 
growth factors, 8 
Pickel, D. B., 7 
Pierce's disease of grape 
monitoring, 271 
Pineapple (Ananas) 
Aspergillus association, 
415 
Piricularia oryzae, 12 
Pisum 
see Pea 
Plantago mottle virus 
inclusions, 45 
Plant disease 
see Horizontal resistance 
genetics 
Plant disease diagnosis, 379- 
402 
conclusions, 396 
data analysis and interpre- 
tation, 388 
correlation matrix and 
multiple regression 
analysis, 389 
hypothesis generation, 
390 
regression equation, 
diagnosis testing, 392 
disease determinants, 
and disease network, 3: 
84 
interactions between 
determinants, 384-85 
introduction, 379-80 
with limited time and man- 
power, 390-91 
abbreviated synoptic 
approach, 391 
alternatives to regression 
analysis, 391-92 
multifactorial nature of 
disease causation, 380 
disease and debility, 381 
ecological nature of disease, 
381 
physiological nature of 
disease, 380 
symptoms, 382 
multiple regression analysis, 
393 
interactions importance, 


394 
predictive and explanatory 
models, 393-94 
regression models relia- 
bility, 394 
sampling the crop 
method of, 388 
sample number, 387 
systematic sampling, 
386-87 
synoptic approach 
initial survey, 386 
practical example, 394 
Plant pathogens 
see Nonparasitic plant 
pathogens 
Plant pathology teaching, 
239-61 
attention, 246 
factors, 246-47 
lecture efficiency, 247 
auto-tutorial systems, 
253-57 
advantages, 2! 
disadvantages, 
equipment, 
field trips, 
matrix type, 256-57 
poster boards, 256 
capacity and retrieval, 241 
clinics, 258-59 
computer gaming, 257-58 
concept learning, 250 
concept organizers, 250 
type-diseases, 251 
education domains and test- 
ing, 259-60 
human memory systems, 
240 
implications, 247-49 
animation, 248-49 
cost, 249 
difficulty with lectures, 
247-48 
film need, 248 
implications of memory 
systems, 241-42 
introduction, 239 
mastery learning, ‘ 
a new course structure, 
242-44 
discussion sessions, 
243-44 
oral exams, 244 
organization, 242 
results, 243-44 
perception, 245-46 
disease process illustra- 
tions, 246 
retention, 240-41 


teaching, 260-61 
Plasmalemma 
legume-Rhizobium symbio- 
sis, 466 
Poa semilatent virus, 33 
Podosphaera leucotricha, 
104 
greenhouse fungicide testing, 
108, 114, 116 
Pollen compatibility, 462 
Polyethylene glycol, 59 
Polygalacturonic acid 
Agrobacterium attachment, 
471 
Polyisonitriles, 231 
Polyphenoloxidase 
virus inactivation, 58 
Polyporus schweinitzii 
root graft transmission, 
184 
Polysaccharides 
ferulic acid 
plant defense mechanism, 
434 
Popular mosaic virus 
inclusions, 35 
Poria weirii 
root graft transmission, 
184 
Port Orford cedar (Chamaecy- 
paris) 
Phytophthora root graft 
transmission, 184 
Postharvest diseases 
see Market fruits / vegetable 
loss reduction 
Potassium uptake 
legume influenced increase, 
443 
Potato (Solanum) 

Alternaria sporulation 
glucose inhibition, 86 
inoculum buildup, 97 
interrupted wetting period, 

92-93 
light induction, 87 
light inhibition, 93 
moisture effect, 90-91 
spore numbers, 95 
disease effect measurement, 
388 

early blight simulator, 279 

Erwinia 
temperature effect, 328- 

29 
Kuehn's work on diseases, 
355 
late blight forecast, 272, 
277-78 
Blitecast simulator, 280 
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lectin 
activity, 463 
binding properties, 459 
extracellular polysaccha- 
ride binding, 475 
properties, 474 
Pseudomonas agglutination, 
473-74 
purification, 473 
Phytophthora 
horizontal resistance, 361 
horizontal resistance genes 
nature, 373 
polygenic disease resistance, 
364 
resistance, 372, 374 
zoospore agglutination, 464 
Phytophthora sporulation 
in vivo nutrition effect, 
86 
lesion status effect, 84 
light effect, 94 
moisture effect, 90-91 
sporangia formation inhibi- 
tion, 93 
sporangia infectivity 
period, 92 
sporangia numbers, 92 
sporulation period, 96 
wetting period effect, 91 
postharvest disease control, 
231 
resistance 
dosage effects, 367 
response to 
Phytophthora, 455 
Pseudomonas, 473 
Sao Paulo certification 
program, 10 
suberization 
relative humidity, 329 
temperature, 328-29 
Verticillium 
root graft transmission, 
184 
Potato aucuba mosaic virus 
virus particles mass, 34 
Potato leafroll virus 
inclusions, 43 
Potato mop-top viruses, 34, 
48, 66 
Potato scab 
Arthur's contribution, 22 
Potato virus, M, 59 
inclusions, 35 
Potato virus S 
inclusions, 35 
Potato virus X 
cryptotopes, 64 


identification 
inclusions, 48 
inclusions, 34 
Potexviruses, 35, 48 
banded bodies, 38 
dissociation by fixatives, 
48 
inclusion characteristics, 
34-35 
serology, 60 
rabbit variation effect, 
69 
relationships, 69 
Potyviruses 
banded bodies, 38 
characteristic inclusions 
serology, 69 
inclusions, 
properties, 48 
serological relationships, 
68-69 
subdivisions, 36 
Powdery mildew race change 
patterns, 159-80 
barley powdery mildew, 
168 
barley resistance demise, 
169 
fungicide resistance, 170 
response to host resis- 
tance, 169-70 
conclusions, 176-77 
epidemiological framework 
airborne spore pool, 163- 
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35-37 
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35, 


65 
host spore-trapping effi- 
ciency, 165 
selection processes acting 
on pathogen, 165-68 
genetics framework, 161- 
63 
mutants, 161 
reproduction rate, 163 
resistance genes, 162-63 
sexual stage, 161-62 
introduction, 159-62 
complex virulence patterns, 
159-60 
population changes, 160 
taxonomic classification 
base, 159 
virulence genes, 160 
oat powdery mildew, 174-75 
races, 174-75 
other powdery mildews 
carrot, 175 
cloves, 176 
cucumber, 176 
sugar beet, 175-76 
wheat powdery mildew, 
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171-74 
host resistance genes com- 
bination effect, 173-74 
virulence analysis, 171-73 
Powdery mildews 
fungicidal effects of surfac- 
tants, 224 
Pratylenchus minyus, 
Protoporphyrin, 17 
Prunus 
see Cherry; Nectarines; 
Peach 
Prunus necrotic ringspot virus, 
64 
Pseudomonas 
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pisi 
agglutination, 465 
solanacearum 
attachment, 473 
compatible reaction, 472 
hypersensitive reaction, 
472 
induced resistance, +75 
lectin agglutination, 473- 
74 
lipolysaccharide-lectin 
interaction, 474 
slime and virulence, 473 
syringae 
host response speed, 455 
Pseudomonas spp. 
lettuce soft rot, 
Pseudoperonospora cubensis 
conidial yield reduction, 
94 
inoculum buildup, 96 
inoculum proximity and 
disease, 94 
lesion status and sporulation, 
85 


325 


sporangia numbers, 92 
spore numbers, 95 
spore survival, 96 
sporulation inhibition, 90 
sporulation period, 96 
wetting period effect, 91 
Pseudotsuga 
see Douglas fir 
Psorosis of citrus, 15 
root graft transmission, 
186 
Puccinia 
caricis-asteris, 26 
caricis-erigerontis, 26 
caricis-solidaginis, 26 
coronata avenae, 314 
graminella, 23 
graminis, 55 
early surveys, 270 
prediction, 268-69, 271, 279 





512 SUBJECT INDEX 


race patterns monitoring, 
277 
spore spread by wind, 266 
spore traps, 267-68 
graminis tritici 
interorganismal genetics, 
312-14, 319 
nondefinitive genotype, 316 
wheat reaction loci, 317 
interveniens, 23 
poculiforme, 25 
recondita, 26 
epidemic monitoring, 268, 
274 
forecast, 278-79 
prediction, 272 
pustule maturation, 89 
sporulation period, 96 
trap plots, 273-74 
recondita tritici, 313-15 
sherardiana, 23 
striiformis 
resistance types, 360 
Puccinia spp. 
Arthur's contributions 
life cycle classification, 
23 
fungicidal effects of surfac- 
tants, 224 
Puttemans, A., 2 
Pyracarbolid, 222 
Pyricularia oryzae 
inoculum and epidemics, 94 
sporulation, 85 
sporulation and moisture, 
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Pyridine, 59, 64 
Pyridoxine, 132, 142 
Pyrrolidine, 59 
Pyrus 
see Pear 
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Rabbits 
asialoglycoprotein binding, 
460 
virus antisera production, 
58 
Rabenhorst, L., 351, 354 
Radish mosaic virus 
inclusions, 41-42 
Ragweed (Ambrosia) 
frenching disease, 408 
Rainfall 


disease 
forecasts, 278-79 
monitoring, 265-67 
Ramularia didyma, 348 
Rands, F. W., 2 
Ranunculus 
see Buttercup 
Rape (Brassica) 
Kuehn's studies, 352-53 
Raspberry (Rubus) 
Verticillium 
root graft transmission, 
185 
Red clover vein mogaic 
virus, 59 
inclusions, 35 
triangular inclusions, 42 
Relative humidity 
dew formation, 265-66 
effect on postharvest 
disease, 329 
fungus sporulation, 90-91 
doubts about data, 90 
late blight forecast, 272, 
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Reoviruses, 39 
inclusion characteristics, 
45-46 
subgroups, 45 
Resistance 
see Horizontal resistance 
genetics 
Rhabditis 
anomala 
growth media, 145 
reproduction reduction, 
135 
axel, 145 
marina 
growth media, 145-46 
maupasi 
growth media, 145 
pellio, 145 
Rhabdovirus 
inclusions characteristics, 
38-39 
Rhizobium 
japonicum, 465 
soybean lectin interaction, 
466-47 
soybean lectin interaction 
exceptions, 469 
leguminosarium, 465 
pnolysaccharide-pea lectin 
interaction, 468-69 
phaseoli, 466 
trifolii, 465 
clover lectin interaction, 
467-68 
lectin binding component, 


468-69 
trifoliin interaction, 367 
Rhizobium spp. 
host recognition, 469 
Rhizoctonia solani, 355, 395 
exopathogenesis, 423 
Rhizomorphs, 194 
Rhizopus 
arrhizus 
almond hull-twig disease, 
422 
circinans, 422 
nigricans 
control, 329 
stolonifer, 422 
control, 328 
heat treatment, 332 
temperature effect, 328 
Rhynchosporium secalis 
light and sporulation, 93 
sporulation, 89 
wetting period and sporulation, 
91-92 
Riboflavin, 132 
Rice (Oryzae) 
allelopathy, 437 
Pyricularia sporulation 
inoculum and epidemics, 
95 
lesion status effect, 85 
moisture, 92 
Xanthomonas agglutination, 
465 
Rice black streaked dwarf 
virus, 46 
inclusions, 46 
Rice blast 
forecast, 279 
Rice dwarf virus, 45 
inclusions, 46 
Ricinus communis agglutinin, 
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Rifampicin, 472 
da Rocha Lima, H., 6 
Rockefeller Foundation, 15 
Rolfs, P. H., 12, 16 
Root graft transmission 
Ceratocystis, 302 
Root graft transmission of 
pathogens, 181-92 
annosus root rot, 189 
Dutch elm disease, 187-88 
introduction, 181-82 
materials translocated 
through grafts, 182, 186 
oak wilt, 186-87 
prevention, 186 
root graft frequency, 183- 
84 
root graft types, 183 
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transmitted pathogens, 185 
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mycoplasmas, 186 
viruses, 186 
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epidemiology, 
Rossetti, V., 8-9, 
Rubus 
see Raspberry 
Rust fungi 
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Rye (Secale) 
allelopathy to grape, 437 
powdery mildews 
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on Triticale lines, 172 
Ryegrass mosaic virus, 37 
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fungicide granules control, 
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Scolytus 
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laevis, 294 
Ceratocystis vector, 
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Ceratocystis vector, 
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tritici, 273 
damage evaluation, 274 
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Phymatotrichum, 202 
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inhibition, 203 
Sodium azide, 58 
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virus immunodiffusion 
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Sodium N-methyldithiocarba- 
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effect on root, 188 
root graft transmission 
prevention, 187 
Ceratocystis control, 188 
Sodium polygalacturonate, 
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Soilborne wheat mosaic virus, 
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inclusions, 33-34 
Solanum 
see Potato 
Solanum demissum 
late blight relationship, 
370-72 
R genes, 374 
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milo disease cause, 423 
Phymatotrichum susceptibility, 
198, 206 
Sclerospora sporulation 
dry darkness effect, 86 
induction, 87 
wetting period requirement, 
91 
Sorrel (Oxalis) 
frenching disease, 408 
Southern bean mosaic virus 
isolation, 63 
Southern corn leaf blight, 281 
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stimulation for research 
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Soybean (Glycine) 
Glomus association, 310 
glyceollin induction, 457 
pest management program, 
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Rhizobium, 465 
lectin interaction, 466-67 
lectin receptors, 467 
Rhizoctonia exopathogenesis, 
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wetting period requirements, 
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epidemiological aspects, 94- 
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inoculum buildup, 95, 97 
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sporulation duration, 96 
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host effect 
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obligate parasites, 85-86 
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Sphaerotheca sporulation 
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relative humidity effect, 
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spore numbers, 95 
spore survival, 96 
Squash mosaic virus 
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Thiram (Tetramethylthiuram 
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inclusion characteristics, 
44-45 
serology, 60 
virus relationships, 67, 69- 
70 
Tyrosine, 134 


U 


Ulmus 
americana, 296-300, 
arborea, 296 
carpinifolia, 290-91, 295-97 
glabra, 291, 296-97, 300 
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